Congenital pulmonary valve stenosis has been associated with the development of massive pulmonary arterial (PA) dilatation. Over time, this dilatation may distort surrounding structures and lead to compression of the left main coronary artery (LMCA) or the left mainstem bronchus.\[[@ref1]\] Symptoms from such compression may mimic angina or asthma, respectively. In addition, significant pulmonic stenosis may lead to symptoms of right heart failure including dyspnea, lower extremity edema, and chest pain.

Patients with pulmonary valve stenosis do not typically develop severe pulmonary hypertension. In this report, we describe a patient with a history of chronic thromboembolic pulmonary hypertension (CTEPH) and congenital pulmonic stenosis with massive PA dilatation. The case presents an unusual differential diagnosis, and novel diagnostic testing was performed to help narrow the differential diagnosis.

CASE REPORT {#sec1-1}
===========

A 55-year-old man with history of pulmonic stenosis (postvalvuloplasty in 2004) and chronic thromboembolic pulmonary hypertension due to antiphospholipid antibody syndrome, presented with two months of progressive chest pain and exertional dyspnea. A CT scan of the chest was remarkable for massive dilatation of the proximal PA ([Fig. 1](#F1){ref-type="fig"}) but did not reveal evidence of acute pulmonary embolism. Our subsequent differential diagnosis included progressive pulmonic stenosis with right ventricular failure, progressive pulmonary hypertension with right ventricular failure, LMCA compression from massive PA dilatation, and left mainstem bronchus compression from PA dilatation. These potential diagnoses were evaluated through a series of diagnostic tests. First, a cardiac MRI revealed a bicuspid pulmonic valve with a peak gradient estimated at 18 mmHg and an impaired right ventricular ejection fraction (27%). Subsequently, a right heart catheterization revealed pulmonary arterial pressure of 93/38 (52), pulmonary capillary wedge pressure of 18 mmHg, right atrial pressure of 18, Qp:Qs = 1:1, and a gradient across the pulmonic valve of 15 mmHg without significant regurgitation. Next, as attention shifted to the potential mechanical complications caused by this massive PA dilatation, pulmonary function testing was performed but did not show obstructive lung disease as would be expected if left main bronchus narrowing contributed significantly to his symptoms. Last, to evaluate the LMCA, a CT angiogram of the coronary arteries was performed ([Fig. 2](#F2){ref-type="fig"}). The CT angiogram showed effacement of the LMCA, but no compression or flow limitation. The most significant finding from these diagnostic tests was severe pulmonary hypertension with elevated pulmonary vascular resistance and without either a significant gradient across the pulmonic valve or physiologic evidence of significant mechanical compression of the surrounding structures. Therefore, we started the patient on bosentan (an endothelin receptor blocker) as his clot burden is distal and not amenable to thromboendarterectomy. Six weeks after the initiation of treatment, the patient had resolution of chest pain, improvement in functional class, a decrease in his BNP to 43 pg/ml, and a decrease in his right ventricular diastolic diameter on transthoracic echocardiogram from 6.2 cm to 5.2 cm. These improvements have sustained over the past year.

![CT images showing massive dilatation of the proximal pulmonary artery on sagittal (A) and axial (B) images, with severe compression of the left mainstem bronchus.](PC-2-256-g001){#F1}

![CT angiography of the coronary arteries shows the enlarged pulmonary artery (PA) effacing, but not compressing, the left main coronary artery (LMCA) as it leaves the aortic root (A).](PC-2-256-g002){#F2}

DISCUSSION {#sec1-2}
==========

Our case has several unique aspects. First, an isolated bicuspid pulmonic valve in the absence of other congenital defects is exceedingly rare.\[[@ref2]\] While it is associated with maternal rubella infection,\[[@ref3]\] our patient had no knowledge of any complication during his mother\'s pregnancy. As in patients with bicuspid aortic valves, a bicuspid pulmonic valve tends to calcify over time, leading to significant stenosis.\[[@ref4]\] Because of the very low resistance and high compliance of the main pulmonary artery, the "jet" of blood created by pulmonic stenosis can lead to remarkable dilatation of the proximal pulmonary artery (compared with the proximal aorta in patients with aortic stenosis). In our patient, massive enlargement of the PA led to narrowing of the left mainstem bronchus as well as effacement of the LMCA. Because both the size of the proximal pulmonary artery and the extent of pulmonary hypertension are associated with the development of LMCA compression syndrome, and our patient has dramatic PA enlargement and pulmonary hypertension, we felt that he was at significant risk of LMCA compression syndrome.\[[@ref5]\] He was reluctant to undergo left heart catheterization, having just had a right heart catheterization. Therefore, CT angiography of the coronary arteries was performed to evaluate for LMCA compression syndrome. This is a novel use of this diagnostic tool and helped us to narrow the patient\'s differential diagnosis. In conclusion, we present a patient with massive pulmonary artery dilatation and concurrent CTEPH, presenting a unique and difficult diagnostic challenge which led to the initiation of pulmonary vasodilator treatment and subsequent resolution of his presenting symptoms.
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